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Abstract of JP821 4481 

PURPOSE: To prevent the increase of the 
number of parts used in a rotor for rotary 
electric machine and to reduce the size of the 
rotor and, at the same time, to simplify the 
structure of the rotor, to make the rotor to be 
cooled more easily, and to remove worn 
particles of a brush from the rotor. 
CONSTITUTION: An air passage 523a is 
formed in a rotor core 520 of the holes 523 
which are formed by punching core plates 521 
piled up upon another to constitute a rotor core 
520 and communicated with each other. The 
passage 523a is formed in such a state that 
the hole 523a is twisted toward one side in the 
circumferential direction by laminating the 
plates 521 in such a state that the plates 521 
are turned from each other by a prescribed 
angle. Since the passage 523a is formed in 
such a way, an air flow is formed in the 
passage 523a when the core 520 is rotated 
and the core 520 can be cooled excellently. In 
addition, worn particles of a brush can be 
blown away effectively. 
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(54) ROTOR FOR DYNAMO ELECTRIC MACHINE 

(57)Abstract: 

PURPOSE: To prevent the increase of the number of parts 
used in a rotor for rotary electric machine and to reduce the 
size of the rotor and, at the same time, to simplify the structure 
of the rotor, to make the rotor to be cooled more easily, and to 
remove worn particles of a brush from the rotor. 
CONSTITUTION: An air passage 523a is formed in a rotor 
core 520 of the holes 523 which are formed by punching core ^ 
plates 521 piled up upon another to constitute a rotor core 520 
and communicated with each other. The passage 523a is 
formed in such a state that the hole 523a is twisted toward one 
side in the circumferential direction by laminating the plates 

521 in such a state that the plates 521 are turned from each other by a prescribed angle. Since the 
passage 523a is formed in such a way, an air flow is formed in the passage 523a when the core 520 is 
rotated and the core 520 can be cooled excellently. In addition, worn particles of a brush can be blown 
away effectively. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the rotator of the dynamo-electric machine which it has the revolving shaft supported by 
housing free [ rotation ], the rotor core which carries out the laminating of the core plate which has a 
punching hole, and it comes to attach in said revolving shaft, and the coil around which said rotor core is 
looped, and said punching hole is mutually open for free passage, and forms an air duct — setting - said 
air duct -- the hoop direction of each of said core plate - shifting - the rotator of the dynamo-electric 
machine characterized by to be twisted and to be formed in hoop direction one side. 
[Claim 2] The end side of said rotor core as for which the diffuser of said air duct carries out opening is 
the rotator of the dynamo-electric machine according to claim 1 which meets the brush which supplies 
electric power to said coil while bearing is carried out to said housing. 

[Claim 3] Said rotator is a rotator of the dynamo-electric machine according to claim 2 which has the 
commutator which ****s to said brush. 

[Claim 4] Said dynamo-electric machine is the rotator of the dynamo-electric machine according to 
claim 3 which is a starting motor. 

[Claim 5] Said housing is the rotator of the dynamo-electric machine according to claim 3 which is open 
for free passage to the building envelope by the side of the anti-brush which is open for free passage to 
the building envelope by the side of the brush facing said end side of said rotator, and has an air 
discharge hole, and faces the other end side of said rotator, and has an airstream ON hole. 
[Claim 6] Said two groups of the arbitration which each aforementioned core plate is classified into two 
or more groups, and adjoins mutually are the rotators of the dynamo-electric machine according to claim 
1 with which only the predetermined slot pitch has shifted to the hoop direction. 

[Claim 7] It is the rotator of the dynamo-electric machine according to claim 1 which only less than one 
slot pitch of said core plate of ****** which adjoins mutually has shifted to the hoop direction to said 
core plate of adjoining others, and is formed by twisting the slot of said rotor core to hoop direction one 
side. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the rotator of dynamo-electric machines, such as a 

starting motor for for example, engine starting. 

[0002] 

[Description of the Prior Art] The conventional starting motors, such as the Nippondenso public 
presentation technical report 83-134, prepare a wing in the end face of a rotor core, the air within a 
motor is circulated, or they exchange the internal and external air of a starting motor, and are performing 
internal intercooling of a starting motor. It has proposed that the starting motor of JP,64-16237,A 
prepares an air duct in a rotor core at shaft orientations, introduces into this air duct the airstream 
produced by the differential pressure of the air of the positive pressure which engines, such as engine 
inhalation-of-air negative pressure and positive pressure of a turbocharger, produce, or negative 
pressure, and atmospheric pressure, and cools a rotor core. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the method of preparing a wing in the end face of 
a rotor core, and generating a cooling wind produces the fault of causing increase of the shaft- 
orientations dimension of a rotator besides increase of components mark. Moreover, when such a wing 
was used for a dynamo-electric machine with a brush, there was also a problem of it having been 
difficult to spray directly the brush which carries out the normal position of the blowdown wind which 
blows off from a wing to a minor diameter side from a wing, therefore being hard to remove brush wear 
powder from the brush circumference. 

[0004] On the other hand, in the thing of the above-mentioned official report, the pressure source and 
motor of the motor exterior needed to be opened for free passage in the pressure pipe, and also there was 
fault of reducing the utilization ratio of the pressure of the above-mentioned pressure source. 
Furthermore, in a dynamo-electric machine with a brush, there was also fault that wear powder, such as 
a brush, will be attracted by the engine etc. It sets it as the 1st purpose to offer the rotator of the dynamo- 
electric machine which can improve the cooling engine performance, this invention being made in view 
of the above-mentioned trouble, and attaining increase prevention of components mark, the 
miniaturization of a rotator, and simplification of structure. 

[0005] Moreover, this invention sets it as the 2nd purpose to offer the rotator of a dynamo-electric 
machine removable good for brush wear powder, attaining the miniaturization of a rotator, and 
simplification of structure. 
[0006] 

[Means for Solving the Problem] The revolving shaft with which the 1st configuration of this invention 
is supported by housing free [ rotation ], In the rotator of the dynamo-electric machine which the 
laminating of the core plate which has a punching hole is carried out, it has the rotor core which it comes 
to attach in said revolving shaft, and the coil around which said rotor core is looped, and said punching 
hole is mutually open for free passage, and forms an air duct said air duct ~ the hoop direction of each 
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of said core plate — shifting — it is the rotator of the dynamo-electric machine characterized by being 
twisted and being formed in hoop direction one side. 

[0007] The 2nd configuration of this invention is characterized by meeting the brush which supplies 
electric power to said coil while bearing of the end side of said rotor core as for which the diffUser of 
said air duct carries out opening further is carried out to said housing in the 1st configuration of the 
above. The 3rd configuration of this invention is further characterized by having the commutator with 
which said rotator ****s to said brush in the 2nd configuration of the above. 

[0008] The 4th configuration of this invention is further characterized by said dynamo-electric machine 
being a starting motor in the 3rd configuration of the above. The 5th configuration of this invention is 
characterized by being open for free passage to the building envelope by the side of the anti-brush with 
which said housing is open for free passage to the building envelope by the side of the brush facing said 
end side of said rotator, and has an air discharge hole, and faces the other end side of said rotator further 
in the 3rd configuration of the above, and having an airstream ON hole. 

[0009] Said two groups of the arbitration which each aforementioned core plate is classified into two or 
more groups, and the 6th configuration of this invention adjoins mutually farther in the 1st configuration 
of the above are characterized by only the predetermined slot pitch having shifted to the hoop direction. 
[0010] 

[Function and Effect(s) of the Invention] An air duct is formed in a rotor core of the punching hole 
which opening is carried out to each core plate which a laminating is carried out and constitutes a rotor 
core from the 1st configuration of this invention, and is mutually open for free passage. The air duct is 
twisted and formed in hoop direction one side by carrying out a laminating, after only the predetermined 
include angle has especially carried out relative rotation of the core plate of each other with this 
configuration. 

[001 1] If it does in this way, it will be accelerated and the air which airstream was formed in the air duct 
of rotation of a rotor core, consequently was inhaled in the air duct from suction opening of this air duct 
will blow off from the diffuser of an air duct in shaft orientations and the direction of voluminousness 
dividing in part. Thereby, the components near the diffuser are also cooled good by the airstream which 
a rotor core is cooled good and blows off from a diffuser. Moreover, according to this configuration, the 
increment in the physique of the rotator by addition of a wing etc. can be prevented. 
[0012] With the 2nd configuration and 3rd configuration of this invention, since the end side of the rotor 
core as for which the diffuser of an air duct carries out opening further meets a brush in the 1st 
configuration of the above, while the airstream which blew off from the diffuser collides with a brush 
and cools a brush etc., brush wear powder can be blown away good. Usually especially the outer 
diameter of the slip ring attached in a revolving shaft or a commutator is quite smaller than the outer 
diameter of a rotor core, and it is difficult to spray directly the blowdown airstream of the high speed 
which came out of the wing on a brush by the wing (usually centrifugal wing) usually fixed to the end 
face of a rotor core like before. With this configuration, since an air duct can be prepared inside 
[ direction of path ] a rotor core and airstream can be blown off to shaft orientations and a hoop 
direction, as described above, cooling of a brush or a commutator and brush wear powder blow, and 
****** becomes good. In addition, if brush wear powder accumulates on a commutator front face, a 
rectifying action will fall. 

[0013] With the 4th configuration of this invention, a dynamo-electric machine is a starting motor of a 
commutator mold further in the 3rd configuration of the above. In the starting motor for engine starting, 
it depends on the heat dissipation to a rotor core for big generation of heat of the coil (armature coil) 
around which a rotor core is looped greatly. With this configuration, conventionally, cooling can cool 
the shaft-orientations center section of the rotor core which was not easy good, and can improve the 
burning-proof nature of a starting motor further by improvement in cooling of this armature coil. 
[0014] With the 5th configuration of this invention, in the 3rd configuration of the above, further, an air 
discharge hole is turned on the brush side of housing, and the drilled hole of the airstream ON hole is 
carried out to the anti-brush side. If it does in this way, being accelerated by the air duct of a rotor core, 
and the air which flowed into the housing building envelope by the side of an anti-brush from the 
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airstream ON hole blowing off to the housing building envelope by the side of a brush, and cooling a 
brush etc., it will accompany brush wear powder and will be discharged from an air discharge hole. 
Therefore, with this configuration, deposition into housing of brush wear powder can be reduced. 
[0015] With the 6th configuration of this invention, said two groups of the arbitration which each 
aforementioned core plate is classified into two or more groups, and adjoins mutually further in the 1st 
configuration of the above are characterized by only the predetermined slot pitch having shifted to the 
hoop direction, thus — if it carries out « the hoop direction of a core plate - trouble is not produced in 
fit-in of the coil to a slot irrespective of shifting. In addition, naturally the hoop direction occupancy 
include angle of a punching hole is made larger (for example, 3 or more times) than the hoop direction 
occupancy include angle of said predetermined slot pitch in this case. 

[0016] With the 7th configuration of this invention, only less than one slot pitch of core plates of ****** 
which adjoins still more nearly mutually in the 1st configuration of the above has shifted to the hoop 
direction to said core plate of adjoining others (for example, less than 0.1 slot pitches), and the slot of a 
rotor core is twisted and is formed in hoop direction one side. If it does in this way, although a slot is 
twisted and formed in a hoop direction, its level difference in an air duct decreases, and it can decrease 
air resistance. 
[0017] 
[Example] 

(Example 1) One example of the rotator of this invention is explained with reference to drawing 1 and 
drawin g 2 . This rotator (armature) 540 constitutes the armature of the direct current motor which forms 
a starting motor. The armature (rotator) 540 has the armature shaft (revolving shaft) 510, and the 
armature core (rotor core) 520 and commutator (commutator) 5 1 which were attached in the armature 
shaft 510, as shown in drawing 1 or drawing 3 . The armature core 520 carries out the laminating of 
many core plates 521, and is formed, and press fit immobilization of the armature shaft 510 is carried 
out in the hole 522 of the core plate 521 . The core plate 521 pierces a thin steel plate by press working 
of sheet metal, and is formed, and two or more (for example, five pieces) formation of the punching hole 
523 for attaining lightweight-ization to the bore side (perimeter of a hole 522) of the core plate 521 at 
the positioning list of the core plate 521 is carried out at hoop direction regular intervals. The slot 524 of 
plurality (for example, 25 pieces) which contains the armature coil 530 is formed in the periphery of the 
core plate 521, each slot 524 is adjoined in the periphery edge of the core plate 521, and teeth 524a is 
formed. After containing the armature coil 530 in a slot 524, in order to prevent balking of the armature 
coil 530, the fixed pawl 525 pushed down at the opening side of a slot 524 is formed in the periphery 
edge of teeth 524a. 

[0018] The armature core 520 is further explained to a detail, the time of carrying out the laminating of 
the core plate 521 the core plate 521 — every one sheet -- or only one slot pitch can be shifted to hoop 
direction one side one by one, and a laminating is carried out two or more sheets at a time. If it does in 
this way, air duct 523a formed in the armature core 520 of the free passage of the punching hole 523 
will be twisted to hoop direction one side, without adding modification to the configuration of a slot 
524. Opening of air duct 523a in armature front end section 540a is airstream inlet-port 523b, and 
opening of air duct 523a in armature back end section 540b is air diffuser 523c. The direction which 
shifts the core plate 521 is made as [ twist / air diffuser 523c / to the opposite direction of a hand of cut 
7 / to airstream inlet-port 523b ]. Thereby, airstream is formed in air diffuser 523c from airstream inlet- 
port 523b at the time of rotation of a core 520. 

[0019] 910 shown in drawing 3 is a brush, and the brush 910 is being fixed to the commutator side 
bearing bracket 700 with the bolt which is not illustrated by the cage list which is not illustrated. 564 is 
bearing which supports the back end of the armature shaft 510, and fitting of the bearing 564 is carried 
out to the crevice of a commutator side bearing bracket 700. It is the field magnetic pole by which 501 
had been arranged in York and 550 has been arranged at the inner skin of this York 501. The end side of 
York 501 is attached in a commutator side bearing bracket 700, and the other end side is being fixed to 
the center bearing bracket 81 which included the moderation device 300. Moreover, York 501 which 
makes some motors 500 is divided by the septum 800 from the center bearing bracket 81 . 
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[0020] The front end section of the armature shaft 510 is connected with the moderation device 300. 
Spline fitting of 221 is carried out so that an one way clutch 350 can slide to a cross direction by the 
helical spline formed in the periphery section of an output shaft 220. The pinion stop ring with which 
250 regulates the shaft-orientations movement magnitude of the pinion 200 combined with the one way 
clutch 350, and 440 are the bearing which supports an output shaft 220, and are attached in the inner 
skin of the pore formed in the anterior part of housing 400. 21 is the lever by which resin shaping was 
carried out, an end is connected to the plunger 610 of a magnet switch 600, and the other end is 
connected to the posterior part of an one way clutch 350. 63 is the reed wire which connects a magnet 
switch 600 and a brush 910, and the edge by the side of the magnet switch 600 is being fixed to the cap 
61 with the nut 62. 72 is open for free passage to the commutator-side-bearing-bracket 700 interior 
through the ventilating hole 71 of a commutator side bearing bracket 700 with the ventilation pipe by 
which fitting was carried out to the commutator side bearing bracket 700. 

[0021] (Actuation) If it energizes to a magnet switch 600 by turning on the key switch which is not 
illustrated, an electrical potential difference will be impressed to a brush 910 through a reed wire 63, and 
an armature 540 will rotate. Rotation of an armature 540 is slowed down according to the moderation 
device 300, and is transmitted to an one way clutch 350. On the other hand, a plunger 610 moves 
rightward [ drawing 3 ] by energization of a magnet switch 600, and it gears with the ring wheel of the 
engine which the pinion 200 which moves leftward [ drawing 3 ] and is combined moves leftward 
[ drawing 3 ], and an one way clutch does not illustrate through a lever 21 . 

[0022] (Effectiveness) Wear powder is generated from the brush 910 which slides, or a commutator 51, 
and heat occurs from armature 540 grade. In the conventional starting motor, the expansion air heated by 
the generated heat was emitted to the starting-motor exterior through the ventilating hole 71, and the 
flow of the air in a motor 500 was [ that wear powder rides this flow and is only discharged and ]. 
[0023] An armature 540 constitutes a blower from this example by air duct 523a by which the 
circumference of the armature shaft 510 which was prepared during rotation of an armature 540 at the 
core plate 521, and which is pierced and a hole 523 forms was twisted. Namely, external air is inhaled at 
a before [ the armature core 520 ] side from the ventilating hole of the clearance between York 501 and 
a center bearing bracket 81, and the front end section of York 501 which is not illustrated, and the 
ventilating hole of the center bearing bracket 81 which is not illustrated with the suction force produced 
in armature front end section 540a by rotation of an armature 540, and this air is sent in the direction of 
armature back end section 540b by air duct 523a by which the armature 540 interior was twisted. It is 
discharged by the starting-motor exterior from a ventilating hole 71 or the ventilating hole of the York 
501 back-end section which is not illustrated, this air blowing away the wear powder of a brush 910 or a 
commutator 51. Consequently, it is lost that wear powder accumulates on the bearing 564 grade of an 
armature 540, or a York 501 and a commutator side bearing bracket 700, and the risk of leak and poor 
sliding of bearing 564 are canceled certainly. 

[0024] Air will flow towards the contact section of a brush 910 and a commutator 51 through the 
direction inside of a path of the coil 530 of an armature 540, and the frictional heat by the slide contact 
to a brush 910 and a commutator 51 is also cooled good. Moreover, although the heat generated in the 
contact section of a brush 910 and a commutator 51 heats the armature 540 whole through a coil 530, it 
radiates heat from the inner skin of the punching hole 523 of the core plate 521 good to acceleration 
airstream. 

[0025] although the core plate 521 which adjoins mutually could be shifted to the hoop direction to other 
adjoining core plates 521 in the above-mentioned example 1 slot pitch (they are 25, then 14.4 degrees 
about the number of slots), it was called 3 times, for example — you shift the degree of corniculus. What 
is necessary is just to loop around an armature coil according to it, although a slot will also be twisted to 
a hoop direction if it does in this way. 

[0026] Moreover, even if it does not change the configuration of the punching hole 523 of the core plate 
521, a number, etc., the amount of the air which ventilates depending on how to shift when carrying out 
a laminating can be adjusted easily. The armature from which laminating number of sheets is made to 
fluctuate using the same core plate 521, and set torque differs from this can respond, even if the 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 3/26/2004 



Page 5 of 5 



generating situation of calorific value and wear powder changes. 

(Example 2) others - an example is explained with reference to drawing 4 . However, the same sign is 
given to the component which has other examples and a common function. 

[0027] Although this example makes the punching hole 523 shown in drawing 1 a flabellate form cross 
section, naturally other cross-section configurations are also possible. 

(Example 3) others - an example is explained with reference to drawing 5 and drawing 6 . However, the 
same sign is given to the component which has other examples and a common function. 
[0028] The motors of this example are the coil of the armature coil 530 installed along with the rear-side 
end face of the armature core 520 to the minor diameter side, a disc-like commutator combination coil 
using section 530a as a commutator segment, and a starting motor with the section in an example 1, and 
the brush 910 is pushed against shaft orientations towards coil and section 530a. 
[0029] This disc-like commutator combination coil and section 530a are explained further, the inside of 
the predetermined number of sheets which pasted up coil and section 530a according to the individual to 
both sides of the resin plate which does not attach a sign — the outside of a conductor 534 and 
predetermined number of sheets - a conductor ~ it consists of a group 535. each inside — while whirling 
mutually and being arranged in discoid, it dissociates in a curled form clearance, respectively, and the 
conductor 534 is arranged across the end face of the armature core 520, and the predetermined 
clearance, each outside - the conductor 535 was separated in the curled form clearance, respectively 
while it whirled around mutually and was arranged in discoid, and the front face is in slide contact with 
the brush 910. each inside the direction outer edge of a path of a conductor 534 ~ the armature core 
520 bottom within a slot ~ it connects with the edge of a conductor according to an individual — having 
— each outside - the direction outer edge of a path of a conductor 535 — the armature core 520 top 
within a slot — it connects with the edge of a conductor according to the individual, and each inside ~ 
the edge within the direction of a path of a conductor 534, and each outside — the edge within the 
direction of a path of a conductor 535 is welded according to an individual, and constitutes coil and 
section 530a. 

[0030] the outside which adjoins mutually in this type of armature 520 — the curled form clearance 536 
between conductors 535 serves as an air duct of a kind of centrifugal fan, and the cooling wind 
accelerated by this clearance 536 will flow in the centrifugal direction, therefore, the airstream which 
blew off by air duct 523a in this example to the end face by the side of the brush of the armature core 
520 — an inside-and-outside side — the direction inside of a path of conductors 534 and 535 — leading — 
an outside - the outside which is guided to the shaft-orientations outside of a conductor 535, is sent in 
the centrifugal direction through the above-mentioned clearance 536 after that, and makes a brush 910 
and a commutator segment -- while cooling a conductor 535, brush wear powder can be blown away 
good. 

[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 3/26/2004 



